having been for some time out of print, the author commenced, about two years ago, the task of preparing for the re-appearance of that work; in the expectation that, although much addition and modification would be requisite, in order to embody in it the most important of those discoveries in which the Physiological researches of recent times have been so fertile, yet that it would be found possible to interweave these with the original matter, in such a mode as to preserve the unity of the whole. On proceeding with his task, however, he soon perceived that it would be impossible to do it the justice he desired, without putting aside his former work altogether, and entirely reconstructing the treatise; only emploving the materials of the original, where they might chance to be appropriate to' his purpose. And thus it happens that the present work may be considered as essentially a new one; since, out of the 1080 pages of which it consists, not above 150, or less than one-seventh, belong to the previous edition. The author hopes that this fact may be admitted as evidence of his desire to spare no pains, in order to render his treatise a faithful exposition of the present state of physiological science; and that it will be deemed a sufficient justification of the slight change, by which he considers that the title has been made to represent more appropriately the present character of the work." (p. vii.) We feel it right, therefore, to give our readers some opportunity of judging for themselves as to its scope and character. The author further informs us, in his Preface, that "notwithstanding this almost complete renewal of the materials of his Treatise, he has found no important modification to be requisite in its plan y" for, in fact, he had framed his physiological system as if with an anticipation of subsequent discoveries. The reader of the first edition, published in 1839, will be at no loss to discern that the leading idea of the work was that of reducing every form of organic structure, and every functional change, to its simplest expression; and that the lowest vegetable organism, consisting of a single cell, was continually recurred-to as the starting point from which to trace out the essential character of each physiological action, through its successive complications in the higher forms of vege- " At first sight, this creature seems to be nothing else than a minute particle of gelatinous matter; but its spontaneous changes of shape soon give evidence of its possession of vitality; and it becomes evident, on further examination, that it may be considered as a simple cell, of unusual dimensions (being sometimes, in the largest species, as much as l-70th of an inch in diameter), analogous to that which constitutes each individual of the simplest Protophytes. Like these, it lives for and by itself, and it imbibes its nutriment througli its cell-wall, having no oral orifice; but it possesses a motor power with which they are not endowed; and this power is obviously related to the character of the food on which it is to be supported. For, whilst they can obtain, wherever they may be situated, the materials required for their development, this Animal cell, being dependent upon matter previously assimilated, and not endowed with any means of drawing such matter towards itself, must go (as it were) in search of it. This movement is accomplished by the continual changes of form that take place in its body, the typical figure of which may be considered globular, but which may assume almost any shape whatever.
The change of form seems due rather to actions taking place in the interior of the cell, than to any irritability of the cell-wall; for if the movements of an Amoeba be attentively watched, the extension of the gelatinous body in any particular direction (so as to form one of the digitate prolongations) will be seen to be preceded by the setting of a current of the moving molecules within the cell, in that direction; to which current the protrusion of the cell-wall is really due. A continuation of the same current distends the prolongation, and the whole mass of the body is gradually carried onwards (so to speak) into it, so that its place in the field [Oct. of the microscope is slowly changed. as the Sloth will do when placed upon the ground. Like the Sloths, again, these little animals seem naturally to live in situations where they can imbibe their food with the least possible trouble; for their mouth is suctorial, and it seems probable that their aliment consists of the gelatinous mucus covering the fronds of the sea-weeds on which they live. The mode in which the alimentary matter is conveyed to the tissues, constitutes the most curious feature in the organisation of this animal; and it is thus described by Dr. Carpenter, from his own observations, which coincide with those of M. de Quatrefages. We should mention, however, that the extension of the digestive cavity into the limbs was first noticed by M. Milne-Edwards. " The mouth leads to a very narrow oesophagus, which passes backwards to the ccntral stomach, situated in the middle of the thorax; and from the posterior part of this cavity, a narrow intestine passes off, to terminate at the posterior extremity of the body. From this central stomach, however, five pairs of caeca! prolongations radiate, one pair entering the feet-jaws, and the other four penetrating the thoracic legs, and passing along them as far as the last joint but one; when these ca;ca are distended with iluid, they present a series of contractions and dilatations, which correspond with the articulations of the limbs. That these curious organs are veritable extensions of the stomach into the limbs, and not mere secreting caeca, is proved by the curious peristaltic action which the transparency of the body permits to be observed in them; for they all contract and dilate alternately, so as to produce a continual flow of the contents of this curious digestive cavity from one part into another.
Their membranous walls are covered, however, with a layer of brownish-yellow granulations; and these, which are scarcely perceptible on the wall of the central stomach, and not at all upon that of the intestine, may probably be regarded as a diffused and rudimentary condition of the liver. In the fluid which is transmitted from one portion of the digestive cavity to another, minute granular particles can be seen, which are probably of a faecal nature. The digestive sac is freely suspended in the general solid cavity of the body, by occasional fibrous bands; and nothing intervenes between its external surface and the muscular lining of the crustaceous envelope. Thus a wide lacuna is left around it, occupying the greater part of the thoracic cavity, and also the hollow of the legs; and this lacuna is filled with a transparent liquid) in which are seen floating a number of minute transparent corpuscles, of irregular size. This fluid is kept in continual motion, not only by the general movements of the body and limbs, but by the more special and constant action of the different parts of the digestive sac; for, when the caicum in any one of the legs undergoes dilatation, a part of the circumambient liquid will be pressed out from the cavity of the limb, either into the thorax or into some other limb whose ca:cum is contracting; and when, in its turn, the first ctecum contracts, the space around it will be again filled with liquid, forced into it by the dilatation of the central stomach or of some other ca;cum. There is no other circulating apparatus whatever; and it cannot be doubted that the liquid which fills the great cavitv of the body must be regarded as the nutrient material derived from the digestive organs, that is, blood; and that its movement from one part of the body or limbs to another is to be regarded as a great lacunar circulation, no part of it being as yet circumscribed within distinct vessels, and no special organ of impulsion being developed. There is no special organ of respiration; but the aeration of the circulating fluid must be accomplished by exposure to the surrounding medium through the crustaceous envelope, which does not possess great density in any of these animals." (pp. 402-3.) This condition of the circulating system is not so exceptional as it may at first appear; for the visceral cavity seems to be the sole channel for the conveyance of the nutritious fluid from the digestive sac to the tissues, both among the Bryozoa (which now rank as Mollusks) and the Rotifera; and even among the higher Mollusca and Articulata, it usually forms part of the circuit. The curious discovery that in Invertebrated animals, with probably no exception, the circulation of nutritious fluids is partly lacunar, the blood escaping from the vessels to meander through the interstitial spaces, and employing, even in animals as high as Ceplialopods, the peritoneal and pericardiac cavities as great venous sinuses, is chiefly due to the researches of Professor Milne-Edwards. Generally speaking, the arterial circulation is truly vascular; but there is no proper system of systemic veins, the passage of the blood from the tissues to the respiratory organs taking place entirely through lacunar channels, and it being only whilst returning to the heart after passing through the gills, that it is again conveyed by proper vessels. As 
